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Lavers of Skin 



1) Epidermis 

stratified squamous epithelium 
epidermal ridges 

2) Dermis 

a) papillary layer 

small blood vessels, lymph & nerves 
fine collagen & elastic fibers 

b) reticular layer 

vascular plexus, lymph, nerves & appendages 
compact collagen fibers & thick elastic fibers 

3) Hypodermis (subcutaneous) 

mainy adipose tissue 
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Normal human skin (thin) 
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Layers of the Epidermis of Thick Skin 




Stratum comeum 



Stratum lucid um 



Stratum granulosum 



Stratum spi nosum 



Stratum basale 



Dermal papilla 
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4 distinct cell types: 1) Keratinocyte, 2) Melanocyte, 3) Langerhans cell, 4) Merkel cell 






Immigrant Cells of the Epidermis 
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Keratinocyle 



Mdanocyie 



Melanocytes originate in the 
neural crest and are visible 
from the Sib embryonic week. 

Melanocytes are the first cefl 
to arrive in the epidermis. 

The cel! body is located in the 
stratum fcasaie. Cytoplasmic 
extensions of one melanocyte 
establish contact with about 
36kerabnocytes, forming an 
epidermal-melanin unit. 




Dermis 



Lancjgrtians ceils 



Langertians cells derive from a bone 
marrow cell precursor and are present 
in the embryonic skin 4-5 weeks after 
the arrival d Itle melanocytes. 

Langertians cells are found in the 
stratum of Malpighi. 

The Langertians cell is a peripheral 
dendritic cefl of the immune system and 
presents antigens to T cells in the 
dermis to initiate responses aga inst 
foreign antigens. 



Merkel cell 



Nerve plate 

Myelin 

Axon 



Merkel cel3 



Merkel cells derive from the neural crest. 



Merkel cells appear in palmar and plantar epidermis 
at about 4-12 weeks of gestation. 

They are tactile meohanoreceptors but may also have 
a neuroendocrine function 



Merkel cells are associated with the basal lamina. The 
cytoplasm contains granules. A small nerve plate is 
connected to a myelinated axon. Myelin is lacking on 
the short axon segment penetrating the basal lamina 
of the epidermis. 




Melanocyte: neural crest origin; no desomosomal attachments 
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0.25 MM 



1 
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tyrosine 3,4-dihydroxyphenylalanine (DOPA) melanin 




nie 
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Malignant Melanoma 



ABCD warning signs 
(American Acadamy of 
Dermatology): 

Asymmetry 

Border irregularity 

Color (non-uniform pigment) 

Diameter (>6mm) 



AT 

RISK 



A person s lifetime 
fi$k ol melanoma 






Langerhans Cell: dendritic processes; antigen presentation 
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Defects of keratin 2e cause 
ichthyosis bullosa of Siemens 
(IBS). A defect of keratin 9 is 
associated with epidermolytic 
palmoplantar keratoderma 
(EPPK) 

Mutalion of keratins 1 or 10 is 
the cause of epidermolytic 
hyperkeratosis (EHK) 



Mutalion of keratins 5 or 14 is 
the cause of epidermolysis 
bullosa simplex (EBS) 



Keratinocyte Differentiation 




Keratins 2e and 9 



Keratins 5 and 14 



Stem cell 

(mitoticaily dividing 
cell) 



Desmosome 



Keratins 

(intermediate 

filaments) 



Basal lamina 



Cell envelope 



Lipid extrusion 
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Stratum lucid um and corneum 
Proteins deposiled on the inside of 
the plasma membrane form the 
comiiied ceil envelope. An outer 
lipid envelope— formed by lipids 
extruded from the lamellar bodies— 
contributes 1o the assembly of a 
compound cell envelope. 



FMaggrin granule 



Lamellar body 



: Stratum granulosum 

The major product of keratrnocytes 
in this layer is the nonintermediate 
filament protein, fliaggrin, Filaggrin 
induces the aggregation of keratins. 
Lipids farm lamellar bodies 

Stratum spin o sum 

Keratins 1 and 10 replace 
keratins 5 and 14 when basal 
keratrnocytes migrate to the stratum 
spinosum. 



Stratum baSale 

It contains mitoticaily dividing stem 
cells. Keratins 5 and 14 are major 
produds of basal keratinocytes. 





Ptxjlogiaphs Tram Caten JR si al.: Co ioi Atlas ol 
Dermatology: FhiladtiEptua, WB Saunders, 15J9G, 
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Inherited Skin Diseases Caused by Mutations in Keratin Genes 



Epidermolytic 

plantopalmar 

keratoderma 

(EPPK) 

Epidermolytic 

hyperkeratosis 

(EH) 

Epidermolysis 
bullosa simplex 
(EBS) 




Dermis 



Keratin9 

£> (plantopalmar -[ 
epidermis) ! ■ 

i 
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Keratin 1 - — 
and ID 



KeratinS | 

and 14 - 



Cornified layer 
Granular layer 

Spinous layer 
Basal layer 

Basal lamina 



Epidermis 




Mutation o! keratins 5 and 14. 

Blisters develop soon after birth at sites subject 
to pressure or rubbing. 

In the illustration above, blisters can be seen on 
the fingers of an infant. 




Epidermolytic hyperkeratosis (EH) 




Epidermolytic plantopalmar 
keratoderma <EPPK) 



Mutation of keratins 1 and 10. 

Excessive keratinization causes a 
breakdown of the epidermis. 



Mutation of keratin 9. 

This disorder is restricted to the 
epidermis of palms and soles. 
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Psoriasis 





Psoriasis is a chronic epidermal-dermal disease characterized by: 

1 . Persistent hyperplasia of the epidermis by abnormal cell proliferation, 

2. Abnormal microcirculation in the dermis capillary plexus. 



Psoriatic plaque 



Elongation of 
the 



Cells in the stratum 
eorneum display nuclei. 



Migration of neutrophils 
into the epidermis. 
Microabscesses form 
in the epidermis. 



The capillary loops of 
the dermal papilla 
become venule- 
predominant. 



Inflammatory cells, 
mainly lymphocytes, 
in the dermis. 



Inflammatory cells in I he dermis 

Photographs torn Callen JP et al.; Color Ai;as a! 

Dermatology, Philadelphia, WB Saunders. 1993. 



Elongation of the papillae 



Dermis 



Microabscess in 
the epidermis 



Thickening of the 
stratum eorneum. 





Verruca Vulgaris (wart) 




These tiny red 
dots In the epithelial 
cells are the viral 
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Desmosomes in the stratum spinosum 




Desmosomes: intercellular adhesion 
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Keratin Filaments 



-dense cytoplasmic bundles 



-crosslinked by filaggrin to form 
large aggregates 



-concentrated at cell periphery 
in projections that terminate at 
desomosomal junctions 



-crucial for structural integrity, 
stability, and continuity of the 
epithelium 
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Cytoplasmic dense plaque containing 

desmoplakin and plakoglobin proteins 



Keratin filaments (tonofilaments) anchored 
to the cytoplasmic dense plaque 



Dense 

plaque 



Cacfherins 




(desmocollms and 
desmogleins) 



Plasma membrane 
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Desomgleins in Autoimmune Skin Disease: Pemphigus 





Layers of the epidermis 



Desmoglein 1 is present in all 
the layers of the epidermis. 

Desmoglein 3 is present in 
the basal and spinous layers. 



Blister 



I 

I 




Cornified layer 
Granular layer 

Spinous layer 
Basal layer 

Basal lamina 



Pemphigus foliaceus is an 

autoantibody-mediated blistering 
disease in which antibodies against 
desmoglein 1 cause a loss of 
adhesion of keratinocytes in the 
superficial layers of the epidermis. 



http ://umed.med.utah.edu 



Pemphigus 
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Dermo-epidermal Junction: hemidesmosomes are also 
targets of autoantibodies causing blistering diseases 




Keratin filaments 
(tonofiiaments) 



Hemidesmosome 



Keratin filaments 
(tonofiiaments) 
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Bullous 
pemphigoid 
antigen 2 
(180 kDa) 



Bullous 
pemphigoid 
antigen 1 
(230 kDa) 



€t 6 [} 4 integrin 
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Plate 



A 



Plaque 

Plasma 

membrane 



Basal lamina 



Anchoring 
filaments 
(laminin 5) 



a 
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Eosinophil 
chemotactic 
factor 



Pathogenesis of Pemphigus Bullous 



Q A circulating antibody to bullous 
pemphigoid antigen triggers a focal 
response that induces mast cells to release 

eosinophil chemotactic factor (ECF) to 
attract eosinophils. 



Eosinophils release proteases 
causing the breakdown of anchoring 
filaments linking the attachment plaque of 
the hemidesmosome to the basal lamina. 
A blister develops. 



Eosinophil 



Mast cell 





Skin Appendages 




Epidermis 

Dermis 



Sebaceous gland 





A 




Hypodermis 

(subcutis) 



Hair follicle 



Hair bulb 




Epidermis 



I Dermal papillae 



Dermis 



Af rector pili 



Merocrine (eccrine) 
sweat gland 



Hypodermis 
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Circulation 





Sweat gland 



Venous drainage 



Arterial supply 



Epidermis 

Dermis 

Arteriovenous 

anastomosis 



Papillary loops 

Subpapillary plexus 
gland 



Hypodermis 

(subcutis) 



Cutaneous plexus 
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Epidermis 



1 

i r 

Dermis : 



Hypo derm is 



Sensory Receptors of the Skin 



Meissner corpuscle 
Present in dermal papilla 
Tactile receptor 



Merkel cel! 

Neural crest-derived Free nerve endings 
cell in the basal layer Lack myelin or 
of the epidermis Schwann cells 
Tactile receptor (high Respond to pain and 
resolution) temperature 



Ruffini end organ 
Responds to 
stretching Pacinian 
corpuscle 
sensitive to pressure 



Peritrichial nerve 
ending 

Nerve fibers wrapped 
around the base and 
shaft of the hair 
follicle; stimulated by 
hair movement 













Sebaceous 

gland 

Hair l 
follicle - 
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Present in fingers, hand, 
foot, front of forearm, lips, 
and tongue 



Present in nonhairy 
and hairy skin 



Found in epidermis Ruffini end organ 
and corneal Present in skin and joint 
epithelium capsule 

Pacinian corpuscle 
Found in hypodermis and 
deep fascia tissues 
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Scalp 
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Sebaceous Glands 
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Merocrine (eccrine) Sweat Glands 
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Salty Sweat is Diagnostic for Cystic Fibrosis 







Cystic fibrosis 



Epidermis 



Excretory 

duct 

Coiled 

tubular 

secretory 

portion 



Epithelium of 
the excretory 
duct 



Lumen of the 
excretory duct 



In the skin, a defect in the CFTR channel in the sweat gland duct causes increased 
concentration of chloride and sodium in sweat by decreased reabsorption of sodium chloride from 
the lumen. This is the basis of the high salt content of sweat, clinically diagnostic of cystic fibrosis. 
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REMODELING 



AngJogHwalm 
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EPITHELIALIZATION 
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Collagen Dapmili an 
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FibndblHitE 
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FIBROPLASIA 



LymplMKytM 



MKrupTiagH 



2 



Niunojjhlla. 



Fibrin 



PlUItvIa; 



HEMOSTASIS 



WOUNDING 
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Principles of Surgery 








Skin Scar from Biopsy 



"fibroelastic tissue forms scar 

"no skin appendages 

"progressive reduction in 
cellularity 

"progressive loss of capillaries 
"contraction of scar 
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